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CYCLICAL TIME-BASED COMMUNICATION SYSTEM, USER IN SUCH 
A SYSTEM AND TRANSMISSION METHOD 

[0001] The present invention relates to a cycle-based communication system for 
transmitting useful data between users of the system. The communication system 
includes a data bus and the users connected to it. The data transmission is effected 
within cyclically repeating timeframes, each having at least two timeslots. Each 
timeslot is intended for transmitting one message. One message includes at least 
some of the useful data, and each message is assigned an identifier. 

[0002] The invention furthermore pertains to a user of a cycle-based communication 
system for transmitting useful data, in which the system includes a data bus, the 
users connected to it, and other users connected to it. The data transmission is 
effected within cyclically repeating timeframes, each with at least two timeslots. 
Each timeslot is intended for the transmission of one message. One message 
includes at least some of the useful data, and each message is assigned an 
identifier. The user includes means for observing the messages transmitted over 
the data bus in the timeslots of the timeframe. 



[0003] Finally, the present invention also relates to a method for transmitting useful 
data in a cycle-based communication system between users of the system, over a 
data bus to which the users are connected. The useful data are transmitted within 
cyclically repeating timeframes, each having at least two timeslots. In each timeslot, 
one message is transmitted. One message includes some of the useful data. Each 
message is assigned an identifier. 
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[0005] From the prior art, it is known to use communication systems of the type 
defined at the outset in motor vehicles or other means of transportation (such as 
aircraft, trains, and ships) for exchanging data between control units. The control 
units sen/e to control or regulate certain functions of the means of transportation, 
such as drive functions (for instance, the driving engine and transmission), safety 
functions (such as anti-lock system or ABS, traction control or ASR, and electronic 
stability program or ESP) or comfort functions (such as air-conditioning of the 



[0006] In the known communication systems, the data exchange between the 
control units essentially takes place in serial fonn over so-called bus systems. For 
the data traffic to be reliable and regulated, an agreement about the way in which 
data will be transmitted, or so-called protocol, is necessary. FlexRay is one such 
protocol, which makes it possible to transmit serial data with time control over a bus 
system. The data are packed into a message in a data frame which additionally 
includes data for controlling and securing the data traffic. These messages are 
transmitted cyclically in a fixedly predetermined order, or so-called timeslots. 

[0007] In FlexRay, one timeframe (basic cycle) comprises timeslots that are fixed in 
each fundamental cycle (for high-priority messages), and variable timeslots (for low- 
priority messages or for messages with an altered or longer cycle time). The division 
of a fundamental cycle into fixed and variable timeslots is freely selectable and is 
influenced by the requirements of the data transmission. The requirements are 
predetermined for instance by the application within which the data transmission is 
to be effected. 



interior). 
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[0008] In FlexRay, according to the prior art different messages can be transmitted 
witliin one fundamental cycle only at different times. Depending on the number of 
messages to be transmitted, the length of one fundamental cycle is thus determined. 
Even if a plurality of low-priority messages need to be transmitted only every n^^ 
fundamental cycle, still a waiting time must be reserved at least for each of these 
messages. Thus the timeframe includes as many timeslots as there are different 
messages to be transmitted in any one fundamental cycle. If a message is not 
transmitted in a certain cycle, the timeslot for this message remains empty in that 
cycle. 



[0009] The shortest repetition time for "fast" messages, that is, messages to be 
transmitted often, accordingly depends on the fundamental cycle. The longer the 
fundamental cycle is, the more infrequently can "fast" messages be sent. To allow 
the "fast" messages to be repeated more often despite a relatively long fundamental 
cycle, it is known to assign the messages a plurality of timeslots within one 
fundamental cycle. However, this has the disadvantage that a strict periodicity can 
be attained only with difficulty, if at all, and that in the implementation, the memory 
requirement may increase, since a plurality of message objects must be procured for 
one message. 



[0010] The object of the present invention, in data transmission via a cyclical time- 
based communication system, is to assure optimal support by the protocol for 

various period lengths. 



[001 1] For attaining this object, the present invention, based on the communication 
system of the type defined at the outset, proposes that the identifier is stored in the 
message as part of the message; that each message is additionally assigned time 
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^ Jg? data that pertain to the timeslot and can be learned from the identifier; and that at 
least one of the timeslots of the timeframes can be used in various cycles for 
transmitting different messages. 



[0012] Advantages of the Invention 



[0013] In the timeslot or each timeslot that is usable in various cycles for 
transmitting different messages, it is possible according to the invention for those 
messages that need to be transmitted only every n**^ fundamental cycle to be 
transmitted offset from one another in different cycles. Thus if in a cycle outside the 
n*^ cycle a particular message need not be transmitted, then in that cycle a different 
message can be transmitted in the corresponding timeslot; there is no need to 
reserve a waiting time for the message that is not transmitted during that cycle. 
Thus with the present invention, on the one hand the number of timeslots in a 
timeframe can be reduced, making it possible to achieve a shorter repetition time for 
"fast" messages. Moreover, the individual timeslots of the timeframe are more 
effectively utilized, and as a result a greater effective bandwidth can be achieved. In 
particular, messages with a short or long repetition time can be better 
accommodated in the communication system without losing bandwidth. Moreover, 
the system design becomes more flexible, and fewer timeslots have to be monitored 
by a communications controller. 

[0014] To enable distinguishing the various messages from one another that are 
transmitted offset from one another in different cycles within the same timeslot, and 
to make it possible to detemnine which messages in which cycle will be transmitted 
within the timeslot, additional data pertaining to the cycles are introduced. A 
message can be unambiguously defined on the basis of the identifier and the 
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additionally introduced cycle data. The timeslot in which the message will be 
transmitted is defined by the identifier. The cycle in which the message will be 
transmitted is defined by the cycle datum. 



[0015] For sending messages, the users of the communication system observe the 
data traffic on the data bus and at regular time inten/als they check the cycle data. 
Within a predeterminable timeslot, the users send a message if the current cycle 
data match a predeterminable value for the cycle data that is stored in a memory of 
the user. 



[0016] For receiving messages over the data bus, the users also observe the data 
traffic on the data bus. The users check the identifier of the messages transmitted 
over the data bus. If a message has an identifier that corresponds to a 
predeterminable identifier, then at least the useful data of the transmitted message 
are loaded into the user and there stored in a memory, for instance, or sent onward. 
Before the further processing of the useful data, the cycle data are checked. Only in 
the event that they correspond to a value stored in memory in the user for the cycle 
data are the useful data further processed. 



[0017] The cycle data are embodied for instance as a separate cycle counter. 
Preferably, however, the cycle data are part of the message identifier. Therefore, in 
an advantageous refinement of the present invention, it is proposed that the 
messages include, in addition to the identifier and the time data, data pertaining to 
the current cycle. Preferably, the cycle data are part of the identifier and will be 
processed in the users together with the processing of the identifier. The additional 
expense in the users for realizing processing of the cycle data can be minimized as 
a result. 
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[001 8] Because each message contains cycle data, and the cycle data are 
transmitted together with the message, the cycle data can be processed more 
simply in the users. In particular, messages whose identifier does match a 
predetermined identifier but which are of no interest to the user in the sense that 
they were transmitted in the wrong cycle, are prevented from being loaded into the 
user in the first place at all. Overall, markedly fewer messages are thus stored in a 
memory of the user. The user memories provided for the useful data or for the 
message, when new messages or useful data are loaded into the user, are thus 
overwritten with the new message or the new useful data. The useful data stored in 
the memory must accordingly be processed by the time new useful data or a new 
message arrive; if not, they are lost. By using the cycle data, the processing time 
available for the individual messages received can be increased markedly, since if 
the cycle data are taken into account, messages are loaded markedly less often into 
the user than otherwise. 

[0019] In a preferred embodiment of the present invention, it is proposed that the 
data pertaining to the current cycle include an ordinal number of the cycle. In the 
simplest case, the ordinal number has two values: 0 and 1 . As a result, odd- 
numbered cycles can be distinguished from even-numbered cycles. The ordinal 
number can be increased arbitrarily, to enable distinguishing more cycles from one 
another. 

[0020] The messages that are transmitted over the communication system of the 
invention have the following layout, for instance: The messages are divided into 
control data and useful data, each type including a plurality of bits. The control data 
for instance include ten identifier bits, followed by one multiplex bit (MUX bit), one 
synchronizing bit, and four bits of length information. The identifier bits, together 
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^ with the MUX bit, form the message identifier. The identifier bits represent the 

ordinal number of the timeslot within which a message is transmitted. The IVlUX bit 
is used as cycle information, or cycle data. From the one-bit-long MUX bit, even- 
and odd-numbered cycles can be distinguished from one another. As a result, two 
different messages can be distinguished from one another even though they have 
the same identifier. It is understood that is also possible to use more than one bit for 
the additional cycle data, so that four, sixteen, thirty-two or more different cycles can 
be distinguished from one another. 



[0021] Advantageously, the time data include data about the chronological position 
of a timeslot within a timeframe. In the users, the transmission duration of the 
individual timeslots is known. From the identifier of a current message, it can be 
determined in which timeslot it is transmitted. From the information about the 
chronological position of the timeslot and the transmission duration of the timeslot, 
the chronological end of the transmission of the current message and the beginning 
of transmission of the next message can be determined precisely. 



[0022] Preferably, the users of the communication system are each allocated at 
least one predeterminable timeslot of the timeframe for data transmission. This 
means that within one timeslot in different cycles, while different messages can be 
transmitted, these messages are all sent from the same user. The result is decisive 
simplifications in controlling the sequence of data transmission in the communication 
system of the invention. 



[0023] As a further way of attaining the object of the present invention, based on the 
user of a cycle-based communication system of the type defined at the outset, it is 
proposed that the user has means for comparing time data, assigned to each 
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message and pertaining tbe timeslot of tlie message, with a predetenminable value, 
stored in tlie memory of the user, for the time data and also has means for sending 
a message, if the time data match the value, stored in the memory, for the time data. 

[0024] Advantageously, the user has means for comparing the identifiers of the 
messages with a predeterminable value, stored in a memory of the user, for the 
identifier and has means for receiving at least the useful data of a transmitted 
message, if the identifier of the message matches the predeterminable value for the 
identifiers stored in the memory and the means for comparing the identifiers of the 
messages also compare cycle data, assigned to the messages, with 
predeterminable values, stored in the memory of the user, for the cycle data, and the 
means for receiving at least the useful data of a message receive the useful data 
only if the identifier and the cycle data of the message match the predeterminable 
values stored in the memory of the user, 

[0025] In the present invention, a user of the communication system accordingly 
does not - as has previously been usual - check the identifier of a message that 
makes it possible to conclude what the chronological position of the timeslot in which 
the message is transmitted is within a timeframe. Instead, the user according to the 
invention also checks cycle data, assigned to the messages, from which it can be 
told which cycle the current message was transmitted in. 



[0026] As still another way of attaining the object of the present invention, based on 
the method for data transmission of the type defined at the outset, it is proposed that 
the identifier is stored in memory in the message as part of the message; that each 
message is additionally assigned time data pertaining to the timeslot; and that in 
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various cycles, at least one of the timeslots of the timeframes is used for transmitting 
different messages. 



[0027] In an advantageous refinement of the present invention, it is proposed that 
the users of the communication system are each allocated at least one 
predeterminable timeslot of the timeframes for data transmission. 

[0028] In a preferred embodiment of the present invention, it is proposed that data 
pertaining to the current cycle are additionally assigned to the messages. 

[0029] Advantageously, the cycle data are stored in memory in a message as part 
of the identifier of that message. The identifier is realized for instance in the ID bits, 
and the cycle data are realized in the MUX bit or bits of a message. 

[0030] Preferably, the messages transmitted over the data bus in the timeslots of 
the timeframe are observed by users of the communication system; the identifiers 
and the cycle data of the messages are compared with predeterminable values, 
stored in memories of the observing users, for the identifier and the cycle data, and 
at least the useful data of a transmitted message are received by the user only if the 
identifier and the cycle data of the message match the predeterminable values, 
stored in the memory of the user, for the identifier and the cycle data. 

[0031] Drawings 

[0032] Further characteristics, possible applications and advantages of the 
invention will become apparent from the ensuing description of exemplary 
embodiments of the invention which are shown in the drawing. All the 




wo 03/056764 PCT/EP02/1 3700 

characteristics described or shown form the subject of the invention either alone or 
in arbitrary combination, regardless of how they are summarized in the claims or the 
claims dependency and regardless of their wording or illustration in the specification 
and drawing. Shown are: 



[0033] Fig. 1 , a cyclical time-based communication system in a preferred 
embodiment of the present invention; 



[0034] Fig. 2, a timeframe with a plurality of timeslots for transmitting messages in 
the communication system of Fig. 1 ; 



[0035] Fig. 3a, the structure of a message, transmitted in a timeslot of the 
timeframe of Fig. 2, in a first embodiment; 



[0036] Fig. 3b, the structure of a message, transmitted in a timeslot of the 
timeframe of Fig. 2, in a second embodiment; 



[0037] Fig. 4a, a flow chart of a method according to the invention for sending 
useful data via the communication system of Fig. 1 ; and 



[0038] Fig. 4b, a flow chart of a method according to the invention for receiving 
useful data via the communication system of Fig. 1 . 



[0039] Description of the Exemplary Embodiments 



[0040] In Fig. 1, a cyclical time-based communication system for transmitting useful 
data is identified overall by reference numeral 1 . The communication system 1 
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includes a data bus 2 and a plurality of users 3 connected to it. The communication 
system 1 can be used in arbitrary fields; one preferred field for its use is traffic 
technology, where the communication system 1 can be used for instance in motor 
vehicles, trains, aircraft or ships for data transmission between users 3 in the form of 
control units or simple communications controllers. 

[0041] The data transmission in the communication system 1 is effected within 
cyclically repeating timeframes 4, each having at least two timeslots 5. The 
timeslots 5 are also known as slots. In Fig. 2, timeframes 4 for a plurality of cycles 
are shown; in the exemplary embodiment shown, 1024 cycles (zy = 1 ... 1024), and 
each timeframe 4 includes 128 timeslots 5 (zs = 1 ... 128). One timeslot 5 is a 
plurality of bytes in size; in particular, the size of the timeslots 5 ranges between 12 
bytes and 240 bytes. 

[0042] So that data communications over the communication system 1 will be 
secure and regulated, an agreement about the type of data transmission or so-called 
protocol is necessary. One such protocol, known from the prior art, is FlexRay, 
which permits transmitting serial data in time-controlled fashion over the data bus 2. 
In the process, the useful data to be transmitted or packed into a message, which 
besides the useful data also contains data on controlling and securing the data 
traffic (control data). The messages are transmitted cyclically in a fixedly 
predetermined order in the timeslots 5. The position of the timeslots 5 in the 
timeframe 4 is determined by an identifier or ID in the message. 

[0043] In Fig. 2, the individual messages are designated by the symbol Ni (i = 1 ... 
131). The structure of such a message is shown as an example in Fig. 3a and Fig. 
3b. In FlexRay, one timeframe 4 (basic cycle) comprises timeslots 5 that are fixed in 
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every fundamental cycle (for high-priority messages) and variable timeslots 5 (for 
low-priority messages or for messages with an altered or longer cycle time). The 
division of one fundamental cycle into fixed and variable timeslots 5 is freely 
selectable and is influenced by the application within the context of which the data 
transmission takes place. 

[0044] In the prior art, the messages Ni have a so-called multiplex bit (MUX bit), as 
a result of which it is possible to distribute messages over two cycles. The MUX bit 
is switched by the application in the context of which a message is transmitted over 
two cycles. When the first part of a relatively large message is transmitted, for 
instance, the MUX is switched by the application to 0, and when the second part of 
the message is transmitted, it is set to 1 . In the prior art, there is no connection 
between the current cycle zy and the MUX bit. 

[0045] The MUX bit directly adjoins the identifier (ID) of the messages Ni (see Fig. 
3a). In the present invention, the MUX bit is therefore used to store data pertaining 
to the current cycle in the message. With the aid of one MUX bit, two different 
cycles, and in particular even- and odd- numbered cycles, can be distinguished from 
one another. If more than one MUX bit is provided, then more than two cycles can 
also be distinguished from one another. If the MUX bits provided in the message 
structure do not suffice to distinguish the desired number of cycles from one 
another, then according to the present invention the distribution of the ID bits and 
MUX bits is changed such that the desired number of cycles can be distinguished 
from one another. In the exemplary embodiment of Fig. 2, for instance, in the 
message structure at least seven ID bits must be provided for identifying the 128 
timeslots 4, and at least 10 MUX bits must be provided for distinguishing the 1024 
cycles from one another. 
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[0046] Within one message Ni (see Fig. 3a), the identifier ID is provided with a 10- 
bit length, for instance. By way of the identifier of a current message, the ordinal 
number of the timeslot 5, over which the message is transmitted, and as a result - 
since the length (that is, the transmission time) of the individual timeslots is defined 
and known - the time for the chronological end of the transmission of the current 
message and the time for the chronological onset of the transmission of the next 
message are also defined. The identifier ID is adjoined by the MUX bits. The 
subsequent SYNC or LEN bits include data for controlling and securing data traffic 
via the communication system 1 . In particular, these are a synchronization field 
(SYNC bit), for instance with a 1-bit length, and a length field (LEN bits), with for 
Instance a 4-bit length. The SYNC bit serves to synchronize the users 3 of the 
communication system 1 to a common time base. On the basis of the LEN bits, the 
number of bytes with useful data (DATA bytes) is indicated. The LEN field must for 
instance Include 8 bits, if up to 256 bytes are provided for the useful data. At the 
end of the useful data (DATA bytes), a security field is provided, which is intended 
for instance as a cyclic redundancy check (CRC) field, with a length of 16 bits. 

[0047] Because of the additional cycle data, it Is possible for different messages to 
be transmitted In the same timeslot 5 of a timeframe 4, but in different cycles. This 
is illustrated for instance in Fig. 2. It can be seen there that in the timeslot zs2 in the 
cycle zyl , the message N 129 is transmitted, and in the cycle zy2 the message N2 is 
transmitted. In the same way, the message N 127 is transmitted in the timeslot 
ZS127 In cycles zy1 and zy2, and the message N130 is transmitted in cycle zy3. 
Finally, the message N128 is transmitted in the timeslot zs128 in cycles zyl ... 
zyl 023, and the message N131 is transmitted in cycle zyl 024. 
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[0048] Thus the timeslots zs2, zs127 and 2s128 are each used to transmit two 
different messages N2 and N129; N127 and N130; and N128 and N131, 
respectively. The messages N2 and N129 are transmitted in every other cycle zy, or 
in other words in every second cycle. For identification of the messages N2 and 
N129, a distinction between the cycles zy in even-numbered cycles (for N2) and 
odd-numbered cycles (for N129) with the aid of one MUX bit would suffice (2^1 = 2). 
The messages N127 are transmitted in two out of every three cycles zy, and the 
message N130 is transmitted in every third cycle zy. For identification of the 
messages N127 and N130, it is necessary to distinguish among three different 
cycles zy with the aid of at least two MUX bits {2^2 = 4). The messages N128 are 
transmitted in 1023 of 1024 cycles zy, and the message N131 is transmitted in every 
1024^^ cycle zy. For identification of the messages N128 and N131 , a distinction is 
necessary among 1024 different cycles zy with the aid of at least ten MUX bits (2^10 
= 1024). 



[0049] With the present invention, it is possible to dispense with additional timeslots 
4 for the messages N129, N130 and N131. For transmitting these messages, 
instead, timeslots 4 that are already present for the messages N2, N127 and N128 
are used in those cycles in which the messages N2, N127 and N128 are not 
transmitted. In this way, the total length of the timeframes 4 and thus also the cycle 
time can be reduced. Thus the bandwidth of the data transmission is increased. 
Overall, the design of the communication system 1 becomes substantially more 
flexible. The number of timeslots 5 to be monitored in a bus guardian becomes less. 

[0050] For realizing the present invention, it must be possible - as already described 
above - to distinguish the various cycles from one another. To that end, either an 
additional cycle datum MUX, integrated with the identifier ID of the messages Ni 
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(see Fig. 3a), or a separate cycle counter (see Fig. 3b) can be used. For 
transmitting one cycle counter in one message Ni, at least one of the data bytes (= 8 
bits) can for instance be used. The cycle counter is an independent counter, which 
is incremented (or decremented) after every cycle and which must be polled 
separately from time to time. 



[0051] By means of the cycle counter, the number of cycles to be multiplexed can 
be increased still further, if an application requires this. As a result, even very long 
repetition times (many cycles) can be achieved. 

[0052] According to the invention, a variable distribution of the ten time-determining 
ID bits and the MUX bits into a combination of 7+4, 8+3, 9+2, or 10+1 is conceivable 
to enable distinguishing 16, 8, 4 or 2 different cycles in which, in identical timeslots, 
either 16, 8, 4 or 2 different messages Ni are transmitted. It is thus possible to 
distribute the messages over 16, 8, 4 or 2 cycles, as a result of which the period 
length of the cycles can be increased, without having to make do without short 
repetition times of the cycles for "fast" messages. 

[0053] In Fig. 4a, a flow chart of a method according to the invention for sending 
useful data is shown. The method begins in a function block 10. In a function block 
1 1 , a user 3 which would like to transmit the useful data over the communication 
system 1 , observes the communication on the data bus 2. To that end, the user 3 
writes at least the data for controlling and securing the data traffic for the messages 
Ni transmitted over the data bus 2, even if these messages are not intended for that 
user. Then, in a function block 12, the user 3 ascertains the onset of transmission of 
the message following the current message Ni, or the onset of the timeframe 
following the current timeframe. The onset of transmission of the next message is 
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ascertained from the identifier ID of the current message Ni and from the 
chronological duration, which is known to the user, of the individual timeslots 5 of the 
timeframe 4. 

[0054] In a polling blocl< 13, it is asked whether the instant of the onset of the next 
data transmission is the predetermined transmission instant for the user 3. If the 
answer is no, a jump is made to function block 1 1 , and the communication over the 
data bus 2 continues to be observed. If the answer is yes, in a function block 14, the 
user 3 sends the useful data to be transmitted over the data bus 2 in a message Ni. 
Next, in a polling block 15, it is checked whether the method is ended, for instance 
because of a turn-off (power-down) command. If the answer is yes, the method of 
the invention is ended in a function block 16. If the answer is no, the method is 
continued in function block 1 1 . 

[0055] In Fig. 4b, a flow chart is shown for a method of the invention for receiving a 
method with useful data from the data bus 2. The method begins in function block 
20. In a function block 21 , a user 3 which would like to receive the useful data via 
the communication system 1 , observes the communication over the data bus 2. To 
that end, the user 3 writes at least the data for controlling and securing the data 
traffic of the messages Ni transmitted over the data bus 2, even if these messages 
are not intended for it. The user 3 does not known whether a message Ni is 
intended for it until it has written in the data from the message Ni and processed it. 
In the course of the processing, the user 3, in a function block 22, writes both the 
identifier ID and the cycle data in the form of the MUX bits of a current message Ni. 
In a polling block 23, it is checked whether the identifier ID of the message Ni 
matches the predeterminable value, stored in a memory of the user 3, for the 
identifier ID, If the answer is no, the message is not intended for that user 3, and 
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the 'method is continued in function block 21 , whether the data bus 2 is obsen/ed 
further. If the answer is yes, the method is continued in a polling block 24, 



[0056] In the polling block 24, it is checked whether the message Ni, which appears 
from its identifier ID only to be intended for the user 3, is in fact intended for the user 
3. To that end, it is checked whether the cycle data of the current message Ni match 
the predeterminable values, stored in the memory of the user 3, for the cycle data. 
In the exemplary embodiment of Fig. 2, the messages N2 and N129, for instance, 
would have the same identifier ID. Nevertheless, one message may be intended for 
one user while the other message is intended for another user. The cycle data can 
provide conclusive information on this point. Even-numbered cycles are intended for 
one user, while odd-numbered cycles are intended for the other user. 

[0057] If the cycle data in the current message Ni do not match the values, stored in 
the memory of the user 3, for the cycle data, a jump is made to function block 21 , 
and the data bus 2 is observed further. Otherwise, this means that the current 
message Ni is in fact intended for the user 3. The method is continued in a function 
block 25, in which at least the useful data in the message Ni are loaded from the 
data bus 2 into the user 3 and there either stored in the memory of the user 3, 
further processed, or sent onward. Next, in a polling block 26, it is checked whether 
the method is ended, for instance because of a power-down command. If the 
answer is yes, the method of the invention is ended in a function 27. Otherwise, the 
method is continued in function block 21 . 

[0058] The flow charts shown in Figs. 4a and 4b can be embodied in every user 3 of 
the communication system 1 . 
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1. Cycle-based communication system for transmitting useful data between users of 
the system, including a data bus and the users connected to it, in which the data 
transmission is effected within cyclically repeating timeframes with at least two 
timeslots each, and each timeslot is intended for transmitting one message, one 
message contains at least some of the useful data, and each message is assigned 
an identifier, characterized in that the identifier (ID) is stored in each message (Ni); 
that the or each message (Ni) is additionally assigned time data that pertain to the 
timeslot and can be learned from the identifier; and that at least one of the timeslots 
of the timeframes can be used in various cycles for transmitting different messages. 

2. The communication system of claim 1, characterized in that the messages 
additionally include the data pertaining to the current cycle. 

3. The communication system of claim 2, characterized in that the data pertaining to 
the current cycle include an ordinal number of the cycle. 

4. The communication system of one of claims 1-3, characterized in that the time 
data include data about the chronological position of a timeslot within a timeframe. 

5- The communication system of one of claims 1-4, characterized in that the users 
of the communication system are each allocated at least one predeterminable 
timeslot of the timeframe for data transmission. 

6. A user of a cycle-based communication system for transmitting useful data, in 
which the system includes a data bus, the user connected to it, and further users 
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connected to it, and the data transmission is effected within cyclically repeating 
timeframes each having at least two timeslots, each timeslot is intended for 
transmitting one message, one message includes at least some of the useful data, 
and each message is assigned an identifier, and the user has means for observing 
the messages transmitted via the data bus in the timeslots of the timeframe, 
characterized in that the user has means for comparing time data, assigned to each 
message and pertaining the timeslot of the message, with a predeterminable value, 
stored in the memory of the user, for the time data and also has means for sending 
a message, if the time data match the value, stored in the memory, for the time data. 

7. The user of claim 6, characterized in that the user has means for comparing the 
identifiers of the messages with a predeterminable value, stored in a memory of the 
user, for the identifier and has means for receiving at least the useful data of a 
transmitted message, if the identifier of the message matches the predeterminable 
value for the identifiers stored in the memory and the means for comparing the 
identifiers of the messages also compare cycle data, assigned to the messages, 
with predeterminable values, stored in the memory of the user, for the cycle data, 
and the means for receiving at least the useful data of a message receive the useful 
data only if the identifier and the cycle data of the message match the 
predeterminable values stored in the memory of the user. 

8. A method for transmitting useful data in a cycle-based communication system 
between users of the system via a data bus, to which the users are connected, in 
which the useful data are transmitted within cyclically repeating timeframes each 
with at least two timeslots, and in each timeslot one message is transmitted, at least 
some of the useful data are stored in memory in a message, and each message is 
assigned an identifier, characterized in that the identifier is stored in memory in the 
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message as part of the message; that each message is additionally assigned time 
data pertaining to the timeslot; and that in various cycles, at least one of the 
timeslots of the timeframes is used for transmitting different messages. 

9. The transmission method of claim 8, characterized in that the users of the 
communication system are each allocated at least one predeterminable timeslot of 
the timeframes for data transmission. 

10. The transmission method of claim 8 or 9, characterized in that data pertaining to 
the current cycle are additionally assigned to the messages. 

1 1 . The transmission method of claim 1 0, characterized in that the cycle data are 
stored in memory in a message as part of the identifier of that message. 

12. The transmission method of claim 10 or 1 1 , characterized in that the messages 
transmitted over the data bus in the timeslots of the timeframe are observed by 
users of the communication system; that the identifiers and the cycle data of the 
messages are compared with predeterminable values, stored in memories of the 
observing users, for the identifier and the cycle data, and at least the useful data of 
a transmitted message are received by the user only if the identifier and the cycle 
data of the message match the predeterminable values, stored in the memory of the 
user, for the identifier and the cycle data. 
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Abstract 

The invention relates to a cyclical time-based communication system (1), for 
the transmission of useful data (DATA) between users (3) of the system (1). Said 
system (1) comprises a databus (2) and users (3) connected thereto. The data 
5 transmission occurs within cyclical repeating timeframes (4), each with at least two 
timeslots (5). Each timeslot (5) is provided for the transmission of a message (Ni). 
A message (Ni) comprises at least part of the useful data (DATA) and each 
message (Ni) is provided with a code (ID). Accordingly to the invention, the 
bandwidth available for data transmission may be better utilised, whereby the code 

10 (ID) is placed within the message (Ni) as a part thereof, each message (Ni) is 

additionally provided with time information concerning the timeslot (5) which may be 
extracted from the code and at least one of the timeslots (5) within the timeframes 
(4) may be used for transmission of various messages in various cycles. According 
to a preferred embodiment of the invention the information relating to the current 

15 cycle comprises an ordinal number for the cycle. In the simplest case the number 
has two values 0 and 1 . Even and odd cycles can thus be differentiated. The 
ordinal number may be increased to differentiate more cycles from each other. The 
transmission method is preferably based on the FlexRay protocol. 
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